37 






1. An erasable colored pencil lead composition 
con^ri^iii^ colorant, one or more binder resins, a 
fibrillatafebe^or^fibrillated material, and a filler. 

The erasable colored pencil lead composition of 
claim l,"\ilierein said composition is substantially free of 
low melting^;;^a^ces or wa^x-like materials. 

^- erasaWe^^red pencil lead composition of 

claim 2, wherein s^isT i^^^^p^ing waxes or wax-like 

materials have a melting or soffefei^ing point of about 90°C 
or below. 




The erasable colored pencil lead composition of 
6laim 2Xv^erein said low melting waxes or wax- like 
materials l^ve a needle penetration hardness value of 5 
units or abov^ 

^' The erasakb^olored pencil lead composition of 
claim 2, wherein said Ds^der resin is a polyolefin. 



6. The erasable coloired pencil lead composition of 
claim 5, wherein said polyblefin is selected from the group 

25 consisting of polypropylen^, high density polyethylene, low 
density polyethylene, high melting polyolefin waxes , and 
combinations thereof. 

7. The erasable colycjifofe- pencil lead composition of 
0 claim 6, wherein said poiycrxefin is combination of a 

polypropylene, a low dens(j.tjy pjrlyethylene, and a high 
melting polyethylene wax- 

8. The erasable coloi^d pencil lead composition of 

5 claim 1, wherein said f ibriUlatable or fibrillated material 
is a fibrillatable or fibril^lated polymer. 
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, . • erasable colored pencil le^Romposition of 

claam 8, wherein said f ibrillatable or fibrillated polymer 
IS a f ibrillatable or fibrillated copolymer. 

10. The erasable colored pencil lead composition of 
claim 9, wherein said f ibrillatable or fibrillated 
copolymer is a f ibrillatable or fibrillated ethylene -vinyl 
acetate copolymer. 

"^ri^..^Th^erasable colored pencil lead composition of 
claim 1, furtlfer^ncludes a Ixibricant. 



12, The erasable co 
claim 11, wherein said li 
lubricant . 



■ed pencil lead composition of 
?ant is a non-particulate 



^x-^laii 



The erasable colored pencil lead composition of 
s^jherein said lubricant forms a separate domain 
from the bindiar resin. 




14. The erasab^^olored pencil lead composition of 
claim 13, wherein said iWicant is a polar material. 

15. The erasable colored pencil lead composition of 
claim 14, wherein said polar material is an alkoxylated 
material . 



16.. The erasable colo 
claim 15, wherein said alko 
from the group consisting o 
alkoxylated ethers, alkoxy^ 
lanolin alcohols, alkoxy 
alcohols, alkoxylated fatitwac 
oils, alkoxylated hydrogeHafted 
combinations thereof. 



17. The erasable cole 
claim 15, wherein said a 
ethoxylated material. 



!d pencil lead composition of 
lated material is selected 
polyalkylene glycols, 
ed lanolin, alkoxylated 
of mono- and polyhydric 
s, alkoxylated vegetable 
egetable oils, and 



red pencil. lead composition of 
Ikojcylated material is an 



r 



■A 



39 



18. The erasable colored pencil lead composition of 
claim 17, wherein said etho:^lated material is selected 
from the group consisting oi polyethylene glycols, 
ethoxylated ethers, ethoxylated lanolin, ethoxylated 
lanolin alcohols, ethoxylate>^f mono- and polyhydric 



10 



Lds, ethoxylated vegetable 
cegetable oils, and 
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alcohols, ethoxylated fatt 
oils, ethoxylated hydrogen 
combinations thereof 

19. The erasable c^TSi/fed pencil lead composition of 
claim 18, wherein said ethoJcylated material is polyethylene 
glycol . 

^he^erasable colored pencil lead composition of 
claim 1, whi^eiji^d condition includes an antioxidant. 

21. The erasable/ cojl^ir^ pencil lead composition of 
claim 10, wherein sai^om^si^oii-lncludes an antioxidant 



A method for using an erasable colored pencil 
^ad cothoosition on a surface to be marked, the method 
comprising-. 

(a) proV^ing an erasable colored pencil lead 
composition; \. 

(b) providing the surface; and 

(c) applying >he lead to the surface to create a mark 
that forms a cohesiv^\layer of said colored pencil lead 
composition. 

23. The method of cl^m 22, wherein said lead 
composition comprises a colo:^t, one or more binder 
resins, a f ibrillatable . or fibAaiated material, and a 
filler. 

24. The. method of claim 23, whe'z^ein said lead 
composition further includes a lubricant 
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25. method of claim 24, wherei^aid lubricant 

forms a separate domain from at least one of the binder 
resins. 



15 



20 



0 



5 26. The method of claim 25, wherein said at least 

one of the binder resins is a polyolefin. 

27. The method of claim 24, wherein said liabricant 
is a polar material. 

10 

28. The method of claim 27, wherein said polar 
material is an alkoxylated material. 

29. The method of claim 28, wherein said alkoxylated 
material is selected from the group consisting of 
polyalkylene glycols, alkoxylated ethers, alkoxylated 
lanolin, alkoxylated lanolin alcohols, alkoxylates of mono- 
and polyhydric alcohols, alkoxylated fatty acids, 
alkoxylated vegetable oils, alkoxylated hydrogenated 
vegetable oils, and combinations thereof. 

30. The method of claim 28, wherein said alkoxylated 
material is an ethoxylated material. 

31. The method of claim 30, wherein said ethoxylated 
material is selected from the group consisting of 
polyethylene glycols, ethoxylated ethers, ethoxylated 
lanolin, ethoxylated lanolin alcohols, ethoxylates of mono- 
and polyhydric alcohols, ethoxylated fatty acids, 
ethoxylated vegetable oils, ethoxylated hydrogenated 
vegetable oils, and mixtures thereof. 

32. The method of claim 31, wherein said ethoxylated 
material is polyethylene glycol. 

/|T>."^,,The method of claim 23, wherein said lead 
conposition^includes an antioxidant. 
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34. method of claim 22, wherei^aid composition 
xs sub^antially free of low melting waxes or wax-like 
materials 

35. The method of claim 22, further comprising 
erasing said mark using an ordinary pencil eraser. 

36. The method of claim 23, wherein at least one of 
said binder resins is a polyolefin. 

37. The method of claim 28, wherein said 
fibrillatable or fibrillated material is a f ibrillatable or 
fibrillated polymer. 

38. The method of claim 37, wherein said polymer is 
a fibrillatable or fibrillated copolymer. 

39. The method of claim 38, wherein said 
fibrillatable or fibrillated copolymer is a fibrillatable 
or fibrillated ethylene -vinyl acetate copolymer. 

40. The method of claim 22, wherein said surface is 
a porous surface. 

41. The method of claim 40, wherein said porous 
surface is paper. 

42. ^;^ethod of erasing a mark made by an erasable 
colored pencil^lead composition on a surface, the method 
comprising applyrng^^an ordinary pencil eraser to said mark, 
wherein said mark forms^ a oehesive layer of a colored 
pencil lead composition a colorant, one or more 
binder resins, a f ibriliat^b^e or fibrillated material, 
and a filler. ^ 

43. The method of claim 42,^^i^h^ein said erasable 
colored pencil lead composition is subs^tially free of 
low melting waxes or wax-like materials. 
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44. erasable colored pencil lea^^mposition 

compiHsing a colorant, one or more binder resins, a 
fibriUatable or fibrillated material, a non-f ibrillatable 
partictilate lubricant, and a filler. 

45. \The erasable colored pencil lead composition of 
claim 44, Wrein said f ibrillatable or fibrillated 
material is ^a^f ibrillatable or fibrillated polymer. 

46. The erasable colored pencil lead composition of 
claim 45, wherein said non-f ibrillatable particulate 
lubricant is a nok-f ibrillatable particulate polymer. 

\^ 

47. The erasable colored pencil lead con^osition of 
15 claim 46, wherein said non-f ibrillatable particulate 

polymer is polytetraf li^roethy^ne . 

. 48. The erasable doi^d pencil lead con^osition of. 
claim 44, wherein said colorant is a pigment. 
20 ^ \\ 

49. The erasable color^^pencil lead composition of 
claim 48, wherein said f ibrillahable or fibrillated polymer 
is polytetrafluoroethylene. \ 

\ 

5 50. The erasable colored penci^ lead composition of 

claim 44, wherein at least one of sai^ binder resins is 
selected from the group consisting of ^ermoplastic 
polymers, thermosetting polymers, and latex polymers, 

0 51. The erasable colored pencil leadVomposition of 

claim 50, wherein said binder resin is an thermoplastic 
polyrner. 

52. The erasable colored pencil lead composition of 
5 claim 51, wherein said thermoplastic polymer is a 
polyolef in. 
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53. erasable colored pencil 1 composition of 

^im 52, wherein said composition includes an olefin 
hoWolymer and an olefin copolymer as binder resins. 

5 \4. The erasable colored pencil lead composition of 

claim h^, wherein said olefin homopolymer is selected from 
the group consisting of polypropylene and high density 
polyethyr^ne and said olefin copolymer is an ethylene- 
acrylic aci^ copolymer. 
\ 

55. Th^,^erasable colored pencil lead composition of 
claim 44, wher^i^n said non-f ibrillatable polymer and said 
fibrillatable or\f ibrillated polymer are present in the 
composition in an\amount of from about 1:0.01 to about 1:1. 

56. The erasal>le colored pencil lead composition of 
claim 44, wherein sai'k filler is selected from the group • 
consisting of mica, talxc, silica, clay, and calcium 

carbonate. \ ^ 

57. The erasable col^^ pencil lead composition of 
claim 45, wherein saidWor^aVis present in an amount of 
from about 10% by volume to ai>out ■:30%,by volume of the 
composition, said binder resin\r resins are present in an 
amount of from about 30% by volu^h^ to about 50% by volume 
of the composition, said fibrilla^le or fibrillated 
polymer is present in an amount of Worn about 2% by volume 
to about 10% by volume, said non-f ibkllatable particulate 
polymer is present in an amount of fr6m about 10% by 
volume to about 3 0% by volume of the composition, and said 
filler is present in an amount of from ab\ut 10% by volume 
to about 3 0% by volume of the composition 

58 . A process for preparing an erasable\olored 
pencil lead comprising a colorant, one or more \inder 
resins, a f ibrillatable or fibrillated material\ non- 
fibrillatable particulate lubricant, and a filler A said 
process comprising blending said colorant, said biiSer 
resin or resins, said . f ibrillatable or fibrillated 
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material, d non-fibrillatable particJBIe lubricant, 
and said filler to obtain a blend and forming said pencil 
^ead from said blend. 

\59. The process of claim 58, wherein said blending 
is carried out as a dry blending process, semi-dry blending 
process\^or a wet blending process. 

\ 

SO. \he process of claim 58, wherein said pencil 
10 lead is forced by processing the blend in a melt process, 
wet process, 6^ reactive process. 

61. The prW:ess of claim 58, wherein said 
fibrillatable or kbrillated material is a f ibrillatable or 

15 fibrillated polymeriy^ 

62. The process W^l^m 58. wherein said non- 

f ibrillatable particul^ /(ibricant is a non-f ibrillatable 
particulate polymer. / X 
20 V--^ \l 

63. The process of cla»n 62. wherein said non- 

f ibrillatable particulate poiymer~-is 

polytetraf luoroethylene. \ ' 

25 64. The process of claim 58.Vierein said colored 

pencil lead includes an antioxidant^ 

65. The colored pencil lead composition of claim 44, 
wherein said lead composition is used to\produce on a White 

30 Bond paper a first mark and said first maffc is erased to 

produce a second mark, said second mark having a not erased 
rating of about 15% or less, wherein said fiW mark is 
produced on said paper under a constant applieii force which 
is in the range of 300-600 g; and said first ma^k is erased 

35 using an ordinary pencil eraser under a constant \pplied 
force of 600 g. 



66. The colored pencil lead composition of claiVes, 
wherein said first mark is smeared by said erasing 




^ulting ll^a third mark, said third ma<(feiaving an eraser 
sm^^ rating of about 30% or less wherein the eraser was 
exte^ided outside said first mark on the paper to a distance 
equal t^>,^he distance erased on said first mark to create 
said third\(nark. 
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The c'bl^red pencil lead composition of claim 65 
wherein said f irstWk hag^ a blending stump smudging rate 
Of about 20% or less,^wherein, said stump was used to rub 
said first mark unde-r a>omslant applied force of 1200 g 
and the stump was dxtend^-^Mtside said first mark on the 
paper to a distand^^egtr^l tt) dia distance rubbed on the 
mark. \ 



68. The erasable colored pencil l^d composition of 
any of claims 1-22, 44-57, and 65-67, wherein said 
composition is capable of making a mark that f^rms a 
cohesive layer of the composition when applied to"^ 
surface . 




